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BLADE MOUNT FOR AN INNER DIAMETER SAW 
BLADE 

This is a continuation-in-part application of pending 
U.S. patent application Ser. No. 07/665,410, filed Mar. 
6, 1991, now abandoned. 
This invention relates to a blade mount for an inner 

diameter saw blade. 
Heretofore, various types of mountings have been 

provided for the mounting of inner diameter saw blades 
in machines for the cutting of thin wafers from cylindri 
cal ingots, for example of silicon material. For example, 
British Patent 1,162,912; German patent 34 42 730 and 
published German Patent Application OS 284.1653 de 
scribe various types of blade mounting arrangements 
wherein an inner diameter saw blade can be secured in 
place between a pair of clamping rings and subsequently 
tensioned by a separate ring. 

U.S. Pat. No. 4,716,881 also describes a blade mount 
for an inner diameter saw blade wherein a saw blade is 
clamped between a pair of clamping rings while a third 
tensioning ring is provided for imposing a tensioning 
force on the saw blade. In addition, the blade mount is 
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mounted on a wheelhead by means of a plurality of 25 
mounting bolts disposed about the periphery of the 
wheelhead. 

However, in such constructions, it has been found 
that a tensioning force imposed upon the saw blade 
introduces a bending moment on the first clamping ring 
secured to the wheelhead which is resisted by the bolts 
used to secure the aforementioned clamping ring to the 
wheelhead relative to a fulcrum point disposed between 
the outer peripheries of the two clamping rings. As a 
result of this internally generated bending moment, the 
clamping ring tends to be "rolled' inside out such that 
the clamping ring is turned through a small angle. In 
addition, the tension force in the blade also generates a 
moment of twist which acts about the center of cross 
sectional area of the respect clamping ring. This mo 
ment of twist also tends to roll the clamping ring inside 
out adding to the angular deflection. 

It is also known that the tensioning force on a saw 
blade tends to be non-uniform due to the directional 
tensile properties of the blade material. Consequently, 
the resultant angular deflection of the first clamping 
ring becomes non-uniform around the periphery. This 
has been confirmed by actual measurements with the 
blade mount and blade fully tensioned in a free state 
without the assembly being secured to the wheelhead. 
Therefore, the influence of the unevenly deflected blade 
mount would cause a flutter to occur in the wheelhead 
once attached to the wheelhead during normal opera 
tion, i.e. rotation about a wheelhead axis during cutting 
of an ingot. 

Accordingly, it is an object of the invention to reduce 
flutter in the mounting of an inner diameter saw blade 
on a wheelhead. 

It is another object of the invention to eliminate twist 
ing of clamping rings of a blade mount under the ten 
sioning forces imposed upon a saw blade secured there 
between. 

It is another object of the invention to be able to 
retrofit existing wheelheads with a modified blade 
mount in a relatively simple and economical manner. 

It is another object of the invention to reduce blade 
flutter automatically in a wheelhead of an ingot slicing 
machine. 
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2 
Briefly, the invention provides a blade mount for an 

inner diameter saw blade which is comprised of a pair of 
rings for securing an inner diameter saw blade therebe 
tween with one ring having a width greater than twice 
the radial thickness thereof while means are disposed 
within the other ring for tensioning the saw blade. In 
this respect, by using a ring lengthened by at least a 
factor of two over the radial thickness the resistance to 
turning inside out in response to the imposition of a 
blade tensioning force is increased. 

In addition, the invention provides a wheelhead hav 
ing a radially extending flange, a shoulder adjacent to 
the flange for mounting of the elongated ring of the 
blade mount thereon and an annular recess in the flange. 
In this respect, the elongated ring of the blade mount is 
provided with an annular projection on one side for 
fitting into the recess of the flange. This annular projec 
tion serves as a male pilot lip on the ring while the 
recess in the flange serves as a female pilot ledge. In this 
manner, the pilot diameters interact against each other 
so as to resist slippage during normal wafering opera 
tion while counteracting against an angular deflection 
of the elongated ring due to a tensioning force imposed 
upon a saw blade. 
The flange of the wheelhead may also be provided 

with a narrowed annular flexure while an annular array 
of bolts is provided for securing the flange of the wheel 
head to the elongated ring of the blade mount. This 
narrowed annular flexure allows the flange to flex and 
conform to any residual angular deflection influence of 
the elongated ring of the blade mount during blade 
tensioning. In this manner, the main body of the wheel 
head will be isolated from this influence to deform and 
remain running true during operation. 

In addition, the wheelhead is provided with an annu 
lar groove in the shoulder in order to separate a first 
portion of the wheelhead from a second portion while 
means are provided for adjustably moving selected 
circumferential sections of the first portion relative to 
the second portion in order to effect deflection of re 
spective sections of a saw blade into a plane perpendicu 
lar to the axis of rotation of the wheelhead. In this re 
spect, it has been found that the addition of the groove 
and the means to adjustably move selected circumferen 
tial sections of the wheelhead portion reduces blade 
flutter by a whole magnitude, for example, the flutter 
can be reduced to within one micron. 
These and other objects and advantages of the inven 

tion will become more apparent from the following 
detailed description taken in conjunction with the ac 
companying drawings wherein: 

FIG. 1 illustrates a front view of a blade mount hav 
ing an inner diameter saw blade mounted therein; 
FIG. 2 illustrates a cross sectional view of a blade 

mount on a wheelhead of a slicing machine in accor 
dance with the invention; 
FIG. 3 illustrates an enlarged cross sectional view of 

a blade mount and wheelhead constructed in accor 
dance with the invention; 

FIG. 4 illustrates a cross sectional view of a wheel 
head having a radial groove and means for closing the 
groove in accordance with the invention; and 

FIG. 5 illustrates a cross sectional view similar to 
FIG. 4 of a wheelhead having a radial groove and 
means for opening the groove in accordance with the 
invention. 

Referring to FIGS. 1 and 2, an inner diameter saw 
blade 10 having an inner peripheral cutting edge 11 is 



5,303,687 
3 

mounted within a blade mount 12 which, in turn, is 
mounted on a wheelhead 13 of a slicing machine (not 
shown). As indicated in FIG. 2, the wheelhead 13 is 
secured to a drive shaft 14 so as to be rotated about a 
longitudinal axis 15 of the shaft 14. In addition, an annu 
lar array of mounting bolts 16 are disposed about the 
periphery of the wheelhead 13 in order to secure the 
blade mount 12 thereon. 

Referring to FIG. 3, the blade mount 12 includes a 
pair of rings 17, 18 for securing the saw blade 10 there 
between. As indicated, a plurality of peripherally dis 
posed mounting bolts 19 pass through the outer ring 18 
through suitable apertures in the blade 10 and into 
threaded bores (not shown) in the inner ring 17. 
The ring 17 serves as a female tensioning ring and has 

a width at least twice the radial thickness thereof for 
purposes as described below. In addition, the ring 17 has 
an annular recess 20 in one face and an annular projec 
tion 21 in an opposite face which acts as a male pilot lip 
as described below. In addition, the ring 17 is provided 
with a plurality of radial holes 22 which are disposed 
peripherally in equispaced relation so as to provide for 
the clearing out of coolant and kerf during operation. 
The second ring 18 carries a means therewithin for 

tensioning the saw blade 10. To this end, the means 
includes an annular male tensioning ring 23 which is 
slidably disposed within an annular recess 24 in the ring 
18. As indicated, the male tensioning ring 23 is disposed 
opposite the annular recess 20 in the female tensioning 
ring 17. In addition, a plurality of circumferentially 
disposed tensioning set screws 25 are threadably 
mounted within the ring 23 and project into a plurality 
of counterbores 26 in the ring 18. A split bearing bush 
ing 27 is also located in each counterbore 26 in abutment 
with a respective set screw 25 and the ring 18. These 
bushings 27 permit rotation of the set screws 25 so that 
the tensioning ring 23 can be moved locally and axially 
to impose a tensioning force on the saw blade 10 radi 
ally within the array of bolts 19. 
As indicated in FIG. 3, each bushing 27 has a bore 27' 

aligned with a bore 18' in the ring 18 with the bores 27", 
18" being sufficiently sized to permit passage of a suit 
able tool into a socket (not shown) of a respective set 
screw 25 to permit turning of the set screw 25 and, thus, 
movement of the male tensioning ring 23 relative to the 
ring 18. 
The tensioning means is of generally conventional 

structure and need not be further described. 
As shown in FIG. 3, the wheelhead 13 has a radially 

extending flange 28, a shoulder 29 adjacent the flange 
for guiding of the blade mount 12 thereon and an annu 
lar recess 30 in the flange 28. This recess 30 serves as a 
female pilot ledge or shoulder in order to receive the 
male pilot lip 21 of the ring 17 of the blade mount 12. In 
this respect, the pilot diameters of the projection 21 and 
the recess 30 are such as to permit guiding of the blade 
mount 12 into place while at the same time resisting 
slippage of the blade mount 12 radially relative to the 
wheelhead 13 during a wafering operation. 
The wheelhead 13 is also provided with a narrowed 

annular flexure 31 within the circumferential array of 
bolts 16. This flexure 31 allows the flange 28 to flex and 
conform to an angular deflection influence caused by 
tensioning of the saw blade 10 in the blade mount 12, 
Thus, the main body of the wheelhead 13 is isolated 
from the influence to deform and remains running true 
during operation. 
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4. 
A suitable sealing ring 32 such as an O-ring is also 

provided in an annular recess 33 in the shoulder 29 of 
the wheelhead 13 for sealingly engaging with the ring 
17 of the blade mount 12. 

In use, the female tension ring 17 is first assembled 
onto the wheelhead 13. Then the blade mount 12 is final 
assembled with the saw blade 10 sandwiched between 
the two rings 17, 18. Thereafter, the threaded set screws 
25 are manipulated about the periphery of the blade 
mount 12 so as to move the tensioning ring 23 against 
the saw blade 10 so as to tension the saw blade 10 under 
a tensioning force P. At this time, the tensioning force P 
creates a moment Pa about a fulcrum 34 between the 
peripheries of the rings 17, 18 and, more particularly, 
between the corner of the ring 17 which engages against 
the saw blade 10. This moment is resisted by the longi 
tudinal length of the ring 17 so that the ring 17 resists a 
tendency to be rolled inside out. In other words, the 
longer the ring 17, the less angular deflection due to the 
tendency to roll inside out. 
The flexure 31 allows the flange 28 to flex and con 

form to any residual angular deflection influence of the 
ring 17 during blade tensioning. Residual angular de 
flection being that which was not fully resisted by the 
extra longitudinal length of the ring 17. 

Further, the annular flexure 31 in the flange 28 of the 
wheelhead 13 compensates for any angular ovality gen 
erated by the influence of any uneven toroidal twisting 
moments induced in the blade mount 12 during tension 
ing of the blade 10. In this respect, the flexure 31 is 
continuous around the wheelhead 13 and is oriented 
radially so as to deflect axially through small angular 
displacements as imposed by the deflections of the blade 
mount 12. The angular ovality deflection of the blade 
mount 12 is caused by the uneven tensioning of the saw 
blade 10 due to its anisotropic tensile properties while 
the toroidal deflection of the blade mount 12 is caused 
by the tendency of the tensioning force to twist the 
female tensioning ring 17 inside out. 

Further, the blade tension force which is generated 
during tensioning of the blade also creates a toroidal 
moment which is counteracted by the mating of the 
male pilot lip 21 in the recess 30. 
The mounting of the blade mount 12 on the wheel 

head 13 is such that the main body of the wheelhead 13 
will not be bent. This serves to eliminate blade flutter 
automatically during operation. 

Further, the pilot diameter interlock 21, 30, in coop 
eration with the narrow flexure 31 of the wheelhead 
flange 28 prevents shear slippage between the wheel 
head 13 and blade mount 12. In other words, once the 
blade 10 is fully tensioned, the ring 17 tries to expand 
radially outward at the face where it is fastened to the 
flange 28. The only thing preventing this expansion (or 
slippage), besides the fastening bolts 16, is the interlock 
21, 30. Without the interlock, inadvertent impact forces 
or the like could possibly overcome the bolt fastening 
force, causing shear slippage. 
The mounting arrangement is such that any uneven 

ness in the blade mount 12 as a result of an unevenness 
of the total blade tensioning force is corrected. In this 
sense, the mounting of the blade mount 12 in the wheel 
head 13 adjusts to corrections for unevenness automati 
cally. 
The mounting of the blade 10 is such that the outside 

surfaces of the blade mount 12 and wheelhead 13 remain 
smooth and free of major projections or openings which 
could pose a safety hazard while spinning. 



5,303,687 
5 

Referring to FIGS. 4 and 5, wherein like reference 
characters indicate like parts as above, in order to fur 
ther reduce flutter in the saw blade 10, the wheelhead 
13 is provided with an annular groove 34 which is dis 
posed radially within the shoulder 29, for example, 
adjacent to the flange 28 in order to separate two por 
tions 35, 36 of the wheelhead 13 from each other. In 
addition, means are provided for adjustably moving 
selected circumferential sections of the first portion 35 
of the wheelhead 13 relative to the second portion 36 in 
order to effect deflection of respective or correspond 
ing sections of the saw blade 10 into a plane perpendicu 
lar to the axis of rotation 15 of the shaft 14. As illus 
trated, this means includes a first series of circumferen 
tially disposed bolts 37, each of which passes through 
the outer portion 35 of the wheelhead 13 in unthreaded 
relation while being threaded into the inside portion 36 
of the wheelhead 13. Upon threading in of each bolt 37 
into the inner portion 36 of the wheelhead, the outer 
wheelhead portion is moved to the left, as viewed so as 
to close the groove 34. At the same time, the flange 28 
moves to the left, as viewed, in a pivoting counter 
clockwise manner about the remainder of the wheel 
head 13 so that the corresponding section of the saw 
blade 10 between the rings 17, 18 is deflected in a coun 
ter-clockwise manner towards a true perpendicular 
plane relative to the axis 15 of the wheelhead 13. 
The adjusting means also includes a series of circum 

ferentially disposed dowel pins 38 disposed in the inner 
portion 36 of the wheelhead 13 and a corresponding 
series of circumferentially disposed bolts 39 threaded 
into the outer portion 35 of the wheelhead 13. As indi 
cated, each bolt 39 is aligned and is in abutment with a 
respective pin 38. Upon threading in of a bolt 39, the 
outer portion 35 of the wheelhead 13 moves away from 
the inner portion 36 so as to effect an opening of the 
groove 34. This, in turn, causes the flange 28 to pivot in 
a clockwise manner as viewed in FIG. 5, which, in turn, 
causes the corresponding section of the saw blade 10 to 
move in a similar manner into a perpendicular plane 
relative to the axis 15 of the wheelhead 13. 
As shown in FIG. 5, each bolt 39 has a head 39 

which has a bottom surface spaced with a clearance 
from the wheelhead 13 at all times during any adjust 
ment. This allows the use of a common wrench to make 
any adjustments while the heights of the bolts 39 rela 
tive to each other will help a technician to know which 
way the blade 10 will move when performing an adjust 
ment, i.e., the blade 10 will move in the direction of the 
height of the bolt head 39' upon tightening. 
The dowel pins 32 are used to assure easy thread 

tapping into the radial groove 34 while also providing a 
replaceable bearing surface for the bolts 39 to bear 
against. 
As illustrated in FIGS. 4 and 5, the outer portion 35 

of the wheelhead 13 is integral with the radial flange 28 
such that the flange 28 forms an extension of the outer 
portion 35. 
By way of example, where the wheelhead 13 has an 

outer diameter of 34 inches with the shoulder 29 being 
formed on an outer diameter of 29.95 inches and with a 
wheelhead thickness of 2 inches, the groove 34 may 
have a radial depth of 1.30 inches and a width of 0.13 
inches. In this respect, the flange 28 may have a thick 
ness of 0.64 inches while the annular recess 30 has a 
depth of 0.175 inches. 
The bolts 37 used for closing the groove 34 may be 

disposed in an alternating manner with the bolts 39 
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6 
which are used to open the groove 34. Further, the bolts 
37 may be disposed in equispaced manner, for example, 
on an angular spacing of 10 with a centerline to center 
line angular spacing of 5 between alternating bolts 37 
and bolts 39. 
As indicated in FIG. 4, the wheelhead 13 can be 

provided with recesses 40 so that the heads of the bolts 
37 can be recessed within the contour of the wheelhead 
13 while leaving access space for a suitable tool to en 
gage the head of a bolt 37 for threading in and out of the 
wheelhead 13. 
As indicated in FIG. 5, each bolt 39 is threaded into 

the wheelhead 13 and is shown to receive the same tool 
for threading of the bolts 37 within the wheelhead 13. 

After the blade mount 12 has been mounted on the 
wheelhead 13, the wheelhead 13 can be rotated about 
the axis of rotation 15 in order to measure any flutter 
within the saw blade 10. Should such be detected, the 
location or locations where the saw blade 10 may devi 
ate from a true plane, that is, the plane perpendicular to 
the axis of rotation 15, the bolts 37, 39 for the associated 
section of the wheelhead 13 can be manipulated so as to 
bring the deviated section of the saw blade 10 into the 
true perpendicular plane relative to the axis of rotation 
15. In this respect, without the further adjustment, it has 
been found that a saw blade 10 may exhibit up to 0.001 
inch (25 microns) flutter in some cases at the outer rim. 
By adjusting the bolts 27, 39, so as to open or close the 
groove 29 at the associated sections, the flutter can be 
reduced to within 0.00004 inches (i micron) easily. This 
represents a whole magnitude of improvement in reduc 
ing blade flutter. 
The invention thus provides for the mounting of a 

blade mount on a wheelhead which does not require 
additional machined parts in existing wafering ma 
chines. In this respect, the structural construction is 
simple and cost effective. 

Further, the invention further provides for the 
mounting of a blade mount on a wheelhead in a rela 
tively simple non-time-consuming manner. Further, 
relatively few adjustments are required in order to se 
cure the blade mount in place on the wheelhead. 

Further, the invention permits an internal diameter 
saw blade to be installed normally in a blade mount 
without regard to positioning the anisotropic direction 
of the blade material. 
What is claimed is: 
1. A blade mount for an inner diameter saw blade 

comprising 
a first tensioning ring having a width thickness and a 

radial thickness, said width thickness being at least 
twice said radial thickness thereof; 

a second ring coaxial of said first ring for securing an 
inner diameter saw blade therebetween; and 

means disposed within said second ring for tensioning 
the saw blade. 

2. A blade mount as set forth in claim 1 wherein said 
first ring has an annular recess in one side thereof and 
said means includes a tensioning ring within said second 
ring in facing relation to said recess in said first ring and 
an annular row of adjustment screws threaded into said 
tensioning ring for adjusting said tensioning ring rela 
tive to said first ring. 

3. A blade mount as set forth in claim 2 wherein said 
means further includes a plurality of bearing bushings, 
each said bushing being axially aligned with a respec 
tive adjustment screw and disposed in a counterbore 
passing through said second ring between said respec 
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tive screw and said second ring to permit relative rota 
tion therebetween. 

4. In combination 
a wheelhead having a radially extending flange, a 

shoulder adjacent said flange and an annular recess 
in said flange; 

a first ring having an annular projection on one side 
fitting into said recess of said flange and an annular 
recess on an opposite side; 

a second ring coaxial of said first ring for securing an 
inner diameter saw blade therebetween; and 

means disposed within said second ring for tensioning 
the saw blade. 

5. The combination as set forth in claim 4 wherein 
said first ring has a width at least twice the radial thick 
ness thereof. 

6. The combination as set forth in claim 4 wherein 
said flange of said wheelhead has a narrowed annular 
flexure therein and which further comprises an annular 

O 

15 

array of bolts securing said first ring to said flange of 20 
said wheelhead. 

7. The combination as set forth in claim 6 which 
further comprises an annular O-ring between said first 
ring and said shoulder of said wheelhead. 

8. The combination as set forth in claim 6 wherein 
said means includes a tensioning ring within said second 
ring in facing relation to said recess in said first ring and 
an annular row of adjustment screws threaded into said 
tensioning ring for adjusting said tensioning ring rela 
tive to said first ring. 

9. The combination as set forth in claim 8 wherein 
said means further includes a plurality of bearing bush 
ings, each said bushing being axially aligned with a 
respective adjustment screw and disposed in a counter 
bore passing through said second ring between said 
respective screw and said second ring to permit relative 
rotation therebetween. 

10. The combination as set forth in claim 6 wherein 
said means includes an annular tensioning ring coaxial 
of said first and second rings for imposing a tensioning 
force on a saw blade between said first and second rings 
radially within said array of bolts. 

11. The combination as set forth in claim 10 wherein 
said first ring has a width at least twice the radial thick 
ness thereof. 

12. The combination as set forth in claim 4 wherein 
said first ring has a plurality of radial holes for passage 
of coolant therethrough. 

13. The combination as set forth in claim 4 which 
further comprises an internal diameter saw blade coaxi 
ally secured between said rings. 

14. A blade mount as set forth in claim 4 wherein said 
wheelhead has an annular groove disposed radially in 
said shoulder to separate a main portion of said wheel 
head from a minor portion of said wheelhead, an means 
for adjustably moving selected circumferential sections 
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8 
of said minor portion of said wheelhead relative to said 
major portion to effect deflection of respective sections 
of a saw blade between said rings. 

15. A blade mount as set forth in claim 14 wherein 
said means includes a first series of circumferentially 
disposed bolts passing through said minor portion and 
threaded into said major portion of said wheelhead to 
effect closing of said groove upon threading of said 
bolts into said major portion. 

16. A blade mount as set forth in claim 14 wherein 
said means includes a series of circumferentially dis 
posed pins disposed in said major portion of said wheel 
head and a series of circumferentially disposed bolts 
threaded into said minor portion, each bolt being 
aligned in abutment with a respective pin to effect open 
ing of said groove upon threading of said bolts into said 
minor portion. 

17. A blade mount as set forth in claim 14 wherein 
said minor portion of said wheelhead is integral with 
said flange. 

18. In combination, 
a wheelhead having a central axis of rotation, a radi 

ally extending flange, a shoulder adjacent said 
flange and an annular groove in said shoulder to 
separate a first portion of said wheelhead from a 
second portion of said wheelhead; 

a first ring mounted on said shoulder; 
a second ring coaxial of said first ring; 
an inner diameter saw blade secured between said 

rings perpendicularly of said axis of rotation; and 
means for adjustably moving selected circumferential 

sections of said first portion of said wheelhead 
relative to said second portion to effect deflection 
of respective sections of said blade into a plane 
perpendicular to said axis of rotation. 

19. The combination as set forth in claim 18 wherein 
said means includes a first series of circumferentially 
disposed bolts passing through said first portion and 
threaded into said section portion of said wheelhead to 
effect closing of said groove upon threading of said 
bolts into said major portion. 

20. The combination as set forth in claim 18 wherein 
said means includes a series of circumferentially dis 
posed pins disposed in said major portion of said wheel 
head and a series of circumferentially disposed bolts 
threaded into said minor portion, each bolt being 
aligned in abutment with a respective pin to effect open 
ing of said groove upon threading of said bolts into said 
minor portion. 

21. The combination as set forth in claim 18 wherein 
said first portion is integral with said flange. 

22. The combination as set forth in claim 21 which 
further comprises an annular array of bolts securing said 
first ring to said flange. 
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